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On August 22, 1987, at 1312 central daylight time, a Trans World Airlines
(TWA) Boeing 767, N609TW, landed at Scott Air Force Base in Belleville, Illinois,
with the right main landing gear fully retracted. The airplane came to rest in a
nose-high, right-wing-low attitude with the right engine supporting the weight of
the right wing. The 181 persons aboard evacuated using the emergency exits and
slides. Three passengers received minor injuries; there were no serious injuries. The
airplane sustained minor damage.!

The TWA Boeing 767, operating as flight 756, was a scheduled domestic
passenger flight from San Francisco (SF0O), California, to St. Louis (STL), Missouri,
and had departed SFO in accordance with instrument flight rules at 1047 central
daylight time. The captain stated that the flight was normal until the approach to
STL. On the approach to runway 30 left and just before reaching the outer marker,
the landing gear handle was lowered. Afterward, the engine indicating crew
alerting system (EICAS) displayed “Gear Disagree, Gear Doors,” and an aural gear
unsafe warning sounded. The instrument panel displayed the following landing
gear configuration: nose gear light--preen; left main gear light--green; right main
gear light--not illuminated; amber door light--illuminated; and the amber gear
light--illuminated.

The captain broke off the approach, departed the traffic pattern, and recycled
the landing gear in accordance with the “Gear Disagree” procedure. However, the
right main landing gear continued to show an unsafe condition, When the flighterew
informed TWA's 8t. Louis maintenance facility of the landing gear difficulty, they
received instructions to perform the alternate gear extension procedure. Despite the
crew’s attempts, the right main landing gear remained in an unsafe condition. The
flightcrew then attempted to free the right main landing gear by inducing positive

1For more detailed information, read Aircraft Accident/Incident Summary Report--“Boeing 767-231
ER, N609TW, Operated by Trans World Airlines, August 22, 1987, Scott Air Force Base, Belleville,
IHinois " (N'TSB/AAR-89/02/5UM)
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and negative “G” forces on the airplane {performing vertical maneuvers). However,
these maneuvers also failed to free the right main landing gear. The crew had

followed all applicable emergency procedures to extend the right main landing gear,
but they were unsuccessful.

The captain of flight 756 decided to land at Scott Air Force Base because of a more
favorable runway wind component and because of the availability of on-base medical
facilities and aircraft rescue and firefighting equipment. The flight attendants
prepared the cabin and the passengers for an emergency landing. When the airplane
stopped and the evacuation alarm sounded, the flight attendants opened their
assigned emergency doors and ensured that the slides were inflated. Evacuation was
orderly and rapid.

There was no damage to the right main landing gear. The airplane received
minor damage to the right engine cowl and right wing tip. The postincident
examination of the right main landing gear revealed that the brake rod had
separated from the brake torque arm, had moved in a horizontal plane, and had
become jammed over the top of the gear door pad in the landing gear wheel well. The
bolt that was used to hold the pin in the brake torque arm was still in place with a
new cotter key installed in the nut. The pin used to hold the brake rod to the brake
torque arm was missing and could not be found in the wheel well or landing gear
doors. The seven pins and bolts that remained in the other wheel/brake assemblies
were removed, metallurgically examined, and found serviceable.

An examination of the bottom of the brake rod showed no evidence of scuffing.
The bushing in the brake rod end and the bushings in the brake torque arm were
clean, smooth, and not distorted or damaged.

TWA company records showed that the right main landing gear’s No, 8 brake and
wheel assembly was replaced during routine Aircraft Service One (AS-1)
maintenance/inspection of N609TW during a layover at SFO early on the morning of
the incident. Mechanics, who found an unserviceable brake and tire, requested a
work order, and sometime between 0300 and 0500, they removed and replaced the
No. 8 brake and wheel assembly on the right main landing gear.

According to the Boeing 767 maintenance manual, the correct procedure to
remove the main gear wheel/brake assembly requires mechanies to first remove the
bolt that holds the pin in the brake torque arm. When the pin is pulled out far
enough from the brake torque arm, the brake rod is free to move vertically. The
mechanics who changed the brake and wheel at SFO stated that they removed the
bolt and then, without the use of a puller, slid the pin out only far enough to free the
brake rod from the brake. The free end of the rod was placed on the ground with the
pin still retained in the rod.

After the new wheel/brake assembly was installed, the brake rod was aligned
with the torque arm on the brake assembly. (Attaching the brake rod to the brake
torque arm prevents the entire brake stack from moving in the direction of wheel
rotation and keeps all four wheels on the ground when brake pressure is applied.)
According to the mechanics, the retaining bolt was inserted through the hole in the
torque arm and through the pin. The mechanics used a new cotter key to hold the
nut on the retaining pin. TWA does not require that the removal and replacement of
a wheel assembly be inspected by a mechanic with inspection authority when the
work is completed. In this case, the mechanic who completed the work also signed off



completion of the work on the company nonroutine maintenance record dated
August 22, at 0800.

According to TWA personnel, the maintenance performed was not required to be
entered into the daily aircraft log. Therefore, the flightcrew who performed the
preflight check of the airplane for the first flight after the maintenance was not
aware that the No. 3 brake and wheel on the right main landing gear had been
changed. The Safety Board believes that flighterews should be informed of
maintenance on items that are required to be airworthy for flight,

The mechanics who had performed the maintenance were long-time TWA
employees--one had been employed since 1964, and the other had been employed
since 1968. Both mechanics held FAA airframe and powerplant certificates and
were company-qualified to perform airplane maintenance. Neither had ever
changed the wheel/brake assembly on a Boeing 767. TWA training records showed
that neither mechanic had been trained or instructed regarding the “differences”
bgtv&ieen changing the wheel/brake assembly on the Boeing 767 and on other Boeing
airplanes.

The changing of the wheel/brake assembly on N609TW was done at the terminal
gate where the passengers board. The mechanics stated that they used the lighting
that was available from the terminal gate area and from flashlights. They did not
set up floodlights to illuminate the work area.

The Safety Board believes that during the installation of the wheel/brake
assemblies, the mechanics installed the pin through the end of the brake rod, but
only partially into the brake torque arm. The bolt used to secure the pin in the
torque arm and prevent it from migrating outward probably was not inserted
through the hole in the pin. The Safety Board believes that the brake rod was
partially attached to the brake torque arm throughout taxi, takeoff, and gear
retraction because the brake stack had not moved in the direction of rotation when
brake pressure was applied during taxi; the hydraulic lines were not broken; and the
bottom of the brake rod was not marred or scratched from dragging on the ground.
However, when the landing gear was retracted, the No. 3 brake rod connector pin
would have been head end downward. The Safety Board believes that during the en
route phase of the flight, the pin dropped out of the brake torque housing allowing
the brake rod to move horizontally until coming to rest on the landing gear door pad,
preventing the landing gear from extending before landing.

During the investigation, the Safety Board examined the procedure for
removal/installation of the main landing gear wheel/brake assembly. There were
specific procedures pertaining to the removal/installation of the assembly that were
not clear, and there were inconsistencies in existing nomenclature. These anomalies
were discussed with Boeing, and it published and distributed revisions to the Boeing
767 maintenance manual to provide more specific and clear procedures, These
changes included illustrating a larger and clearer cross section of the axle with the
wheel removed, positive identification of the “brake housing torque arm,” the listing
of a “cotter pin” as a part of the pin retaining bolt assembly, and a procedure to re-
install the pin and retaining bolt to the brake torque arm housing. The Safety Board
believes that, the Federal Aviation Administration should issue an airworthiness

advisory to illustrate the proper procedures for replacing Boeing 767 wheel brake
assemblies.



Therefore, as a result of its investigation, the National Transportation Safety
Board recommends that the Federal Aviation Administration:

Issue an airworthiness advisory to illustrate the proper procedures for
replacement of Boeing 767 wheel/brake assemblies. (Class II, Priority
Action) ( A-89-24)

Issue an air carrier operations bulletin that would establish procedures
whereby flightcrews would be informed of any maintenance performed
on items that are required to be airworthy for flight. (Class I, Priority
Action) ( A-89-25)

Also, as a result of its investigation, the Safety Board issued Safety
Recommendation A-89-26 to Trans World Airlines.

KOLSTAD, Acting Chairman, and BURNETT, LAUBER, NALL, and
DICKINSON, Members, concurred in these recommendations.

ey
WD,/Q,/é/

By: James L. Kolstad
Acting Chairman
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Erief of Incident (Containued’

File Na, - 9G7é g,s22/87 BELLEVIELE,IL a/L fRed., Ho. MNAOPTU Time {Lol) — 1312 {UY
Uccurrence #1i AIRFRAME/COMFONENT/SYSTEN FAILURE/HALFUNCTION
Fhasae af Oreration AaFFROACH

Firding(g;
1, LANDING GEAR-NORMAL BRAKE SYSTEM - NOT SECURER
jal HAOINTENANCE » INSTALLATION — IMPROFER - LOMPANY MAINTENANCE FSHL
3. INSTRUCTIONS WRITTEN/UVERRAL -~ IMADEQUATE - COMFANY/OFERATOR MGHT
4, LIGHT CONDRITION ~ BARK NIGHI
5. HAINTENANCE; THSFECTION OF AIRCKAFT -~ INADEQUATE - COMPANY MAINTENANCE FSNL

Veecurrence ¥2 GEAR NOQY EXTENDED
Fhiase of Oraration ANDING

Finding{s}
&, LAMDING GEARNORMAL RETRACTION/EXATENSION ASSEHBLY -~ FAILUREFARTIAL

7. LANDING GEAR,NORMAL RETRACTION/EXTENSION ASSEMBELY - JAHMED
B, HISC EQFT/FURNISHINGS,SLILES -~ EBEINDING{HECHANICAL)

-==—frobable Cause—---

e Nationail Transrortation Safetw Board determines that the Frobable Causel(s? of this wmcident
vnlere findingis) Le2:% '

FAGE 2



